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AH~Tit\("1 
In a pred11u~ ,.,tud1. hl'>tl(la,.,e actint~ 11t1s lound to appt•ar at dillerent age" in rat 
eptdermt" ancllt1 er Tht,., ~UI{I{C>-ted that diiiNenl lorm-. ol tlw enz1 me mil{ht cxt~t. l !t,..t ida"e 
hn-. !wen parttalh punl'ied !rom ndult rat li\!'r and epidt•rmt!-- Dil'l'erence,.. in the 1\ .,. 
re,i»tatH't' to heating. and inhtbition by EDT/\ \\ere olhl'r\t'd hetllt't'n the two preparatHIIb. 
Di»r t•lectruplwn·-,,< ::.uggested thHt then·'" al-.o 11 clifiNl'IH'P 111 nwbilit1. The datn -.upport 
t lw h~ pot ht•>-t:-. that tht·re me l'>tH''I1ZI me" ol hi,t iclu-.<•. 
H istiditH:' i-. hroht•n dm1n Ill the enz1·nw hi;.ti-
dnse to ammonia and urontnlt' acid i l iCAl. ""hit h 
in th<• l11er i,.. lurtht•r cl<•l{r:tded w ammonin. 
glutarnu· ut·td. and lormit· nt·td II.:~ 1- The onh 
other ti~;.ue 11htch ha" hi:,!h histidn-.t• act I\ it1 i" tiH• 
epidermi,., [:11. but lwn· lT:\ an·umulatt•:- a~ a 
re-.ult ol a Ia<).. ol urotan.J,..e and the other deg-rada 
ti1e l'll/\llH',., 111. The uh..,enn• of lTA tn ..,trattnn 
torneum j.-, I ha .... hl-'en u"ed a" a MTPenmg te"t for 
detening ht,.,ttdiiH'lllia l!ll. a d1-.ordPr a~-.ociated 
\lith an ah-.c·nn• ol hi,.,lldase acti\11\ and HlTUmu-
lation of h~»t idnw in hlood and urine·. 
Th<• oh,t>r~<ttwn. in mh. that the risl' in lll,tl 
cluse Jt'l i1 it\ lollollltlf.! htrt h lllb quit 1.' dilll·rPnl lor 
li1er t·ompan·d to epidt·rml,.. !71 sugge,..tPcl 1 hat 
multipl<· form" ol the t•nzynw mil-(h t ex1st. Al -
though a :-. t udv olthc prupPrtit•>- ol histidlhl' in thl' 
muse!<· and llll'r ol tlw markerel hrllt' shm1n 
sign i t'i!'an t diflt•n•tH'l':- IH 1. '>tmilar comparat i1 e 
dal a n re not a1 a dahl!• on mammalian t ,,.,su<'"· Th1s 
r t• port d l''>lTI ht•,., ohsc•n illllln,., on tlw properties ot 
hi,.tidase 111 the epiclermi-. and liwr olthr adult rat 
und indic-ate" 1 h.ll 1 here are »lgnil'icant difTl'rPm'l'" 
\1\1 Fill \1 ..., "ll \ IE Ill! Jib 
l\.1a/t'riCI/' 
T he anim.tb u,<·d \\l'rl' nduh. malt: SIJra)!Ut>- D<mlt:\ 
rat" \\('lj: hinl( :!~•II to 'lfMl ~:m . Th<· t·ht:mtuil" were of 
reagrlll ~:rudt• and lh!•d lh uhtaim·d from 1anuu" l·om 
merl'lal -nun·<'~ 
Prt·parat/1111 11{ Tt"w' 
T11o clll\·,. h£>1nrP killwg thr animal,, lht• h:ur """ 
remmed 1111h t·pilnllnj: ""' l'hP animal~ w!'r!' killed ll\ 
dernplltllion and till' ,1,111 and li\!•r remmed to an '' e 
hul'kt:t Thl' skiJl wa" plan·d 111 a \\nll'r bath a l I)U C lor 
:JO s<•r. remml'd In in• lor:; min . and then !(l'lltlv ,.,·nqwd 
with u 'cnlpel to oht a Ill I he epidl'rmis 11 hich 'l'flMall•d 111 
shcl'ts. l're1 "'ll" -,tudit'' hmt> ,..hn\111 that heating 111 HO (' 
does nut result in lu"s ol hi-,wla"<' 11tl i1 il1 [ij. and \H' 
hlll'l.' found "" ddll'r<•m·t· in tlw l hara<·tl'ri,tic~ ol till' 
\l <llllhtnpl r<'t'l'l\l'cl Fl'imi.lr~ .!~. 1!171 : in rt'\ht•d 
lorm :\pnl IIi. IHi~ . 1HTept<·d lor puhli<·atiun .Juh I. 
Wit 
Th1,.. rt••earl'h '"'' ~upportl.'d h1 'alinn.ll lnslltute' of 
Health (;runt Al\1 ll(i..,:l~ 
·from tht· D<•pu rtmt:nt ul Dl'rm,nulol("\ . H.tr\·arcl 
:\ledil'lll ~l'htK•l. \las-.,11 hu,..t·l t-. (;('llt'ral 111>-pltal Bo,... 
ton . \l as•arhu,t•tt-. II:! I II. 
17!1 
I'll/\ mt· uhtuuwd 111 t h1s "'"' rom pared to that 1sola1 l'd 
from ,;iretdl "C'I>oratt•d I'!HdernH:-. 
Ont• gram of lllllli'E'd 1 '""Ul' wa' homUI(I'n171'd at 1 (' tn 
.!II ml ol o.n.·. \1 Tris hulll'r. pH "\ .. -•. tor ::! min u,..ing II 
l'OIII<'al ~:Ia-.,.. hornogentter. und then <'l'nt rilul(t•d at 
IIKI.tli~J • ~ lor I hr. l'h<· ~upernatant lmr11ons w!'rl' 
hl'.tl!·d .It (;(I (' tor I~• min. l'tK>Ied in an it·e hut h . und 
t'<•nl nluj:t•d a1 :!U.IMll.l • ~lor :In min . T o cut·h supE'rnatan t 
IIac·llun w('rt• adcll'CI :!.i7 J.:lll nl ammtm1um -.ult.ill• pt•r 10 
ml of solutu•n: thi-. \\ih dnnt• with l'Ontmuo\h ~tlrnng und 
'le(l\llst· acldit1on of th£> -.alt mer u 1-min pl.'riod Alit·r 
-.uun:.: nt I (' lor '10 mtn . the ,.u..,pen-.ions 11 <'rt• n·n 
tniUI(t•d al l,lltKl . ~lor .i 1111n ' l hi.' pellets \\('n• chssoht•d 
in ll.ll.-, \1 Tr1' hullt•r. pll,., .;;_ and tht' -.olution ('('ntnlugt•d 
<It HKl,IKlO !! li•r 'lO m111 :\mnwmum sullatl' wa-. 
n•mo\t·d h1 diah~,, or l11 ll"llli! nn Amll'U Owtlo ultmlil -
tration m<·mhr;11H Ttw-t pmtt•dures prudut!'d about a 
1."• to :!II told purilit'UIIon ul lusudasE' for th l' li1er and 
ahnut Ill luld lor the ep1dermi,... The> enL' Ill<' wa" 'towel 
at I (' nt t•nnc•Pntrntions great(•r than 1.000 un1h per ml 
ond nulos~ol !IC'II\11\ 1\ :h ohsNveduver I 11e1>k Furt lwr 
punfic·o11on nl 1lw hl'l'r l'lll.l llll' "a' att~·mpu•d w .. ing 
DEAr: rrllultN• "Hh II Ill " Tri~ huiiN. pH i ·,. and 11 
,..,cfium t·hlondt' gradumt On!~ a :1-lf>ld int·rp;N• tn 
~pl'l'ilir <ll'tlllt~ wuld ht athll'\Cd 
lihtJda~t· ;I( li\il\ was .~ .. ..,a\l·d ~pt·ttrnphotom£'1ri l·n lh 
at rtMIIll tt•mpt•ru l tm nt :!i7 nm [91. The ::! .H-ml rPMIIun 
mixturt• c-ulllaim•d t·nHmc·. lUll \1 llllltnnmetllll · 
propam·dinl hullt·r 1 pll !!.:11 , a nd ll.ll(ll:i \1 1-(hll.lthiunt· 
lm·uhauun II<~"> allm\l'd tu prnt·<•ed for 10 1111n and tht·n 
0 I ml olll.l M lu~ticlmt• 11:b added I fina l cum·~ntnllion in 
the ~tunclard as"'" '"l" n.oo:n \II. ThP nlborhante 
IIH'r(';t,..•·d li1warh \\llh time lor ;II ll'il"t::! h r One unn ul 
l'llll'nu: '" <h·luwd o-. the amount of Pnzl'me requ1red to 
prudmt• un im n •a"' ' m nlNlrhant' l' uf 11.0\ll JWr 111111 ;II :!ii 
lim 
I h •flt 1 rt'fll ml'nl 
Solutums nl en/\ mP in 0.1 It amino methyl propant>chol 
hul lt>r. p ll !1.2. ''~·n• heated 111 a c·on~lunl tl'mperature 
hath Wllh j:l•nilt• sh:1k111g and tlwn r;~p id l1· c·onlt·d 111 an 
Jtl' hath. l lt>lnrt• lak1111: nn aliquut lo r d!'termuwtion of 
ent\'IIH' ;Ktl\ 11 v. 1 ht• solu11on" 11 Crl! rentnlu~l'd at ::!O,fKlO 
~<I I I (' lnr to nun Soml' expPrinWnh 11crc dont• wllh 
the ~a me l 'llll nw act i' il\ 111 both cxtmn,., lnlf'r the rnn~:e 
ol !fKl lo I ,IKKl unit,.. pt•r mil while 111 othc•r, tht· prot Pin 
ronnmt ra11on \llh hrld t·un-.tanl ;It .! mg pE'r mi. 
I h." 1-:1, (/ "'flhurnh 
\nal\l ical d1-.1' l'let 1 ruphur!'sh IHh dune thing 1 he 
ll'l'hn iqtw ol IJa, '' [!OJ t-:>.tl'Jlt Jhat the running gels 
t·untauwd .i', an\ lamidt: . The sam pit>, were diah ted 
480 TilE .JOl"R'\•\1 OV 1"'\ E~I I C,\TI\F llFH\lA'lOI.O(,) 
again~t th<· !'le<·truphun·~~~ huller t·muammg 0.001~• M 
glutathllllll' ~o· ~m· ro-r . and bromphenol blue. and 
layerecl ahm e tht g!'k S1:1. •amp)!', nt -km and li\'N 
extratt t'nntnininl! 100 .lllih nt aC'ti\it\ w!'rl' run in 
paralh•l Alt Pr I'll'<' I rnphnrcs1' the gl.'l~ were remo\'ed I rum 
the t uiH,., and hlatk thn.•,l'l W<h insertl.'d intn the gels" it h 
a needle markmg t hP snlwnt I runt l hlue band 1. thl.' nrig1n 
of the runmng gel. unci u hunt red hand that \\II' 
cnn.tanth uh,ef\cd Two gel~ I rum ea<·h st't w<·rc -.tainl.'d 
with Amidu black lor 10 man and rfe,.tuined elel'lml\'ti 
colh fur 10 man The st!llllt'd 1(«:(,. '~ere aligned with thP 
untreatPd gt•l,. nncl -.ej.(rnent' cut nut cnrrespnndinj.( 10 
VlHIIl\1,. prull'ln hand-.. l'he -.lace-. oli!el wPre placed in 1.0 
ml of a 'olution rnntuming a ll the reagents lor the 
hi ~t1drase a~,;ny and lntuhutl'd m u nwtahuli<' shraker at 
2.'i°C fnr \uning peraucls The rahsurh;tnre nt :277 IIIli was 
read. ond 1 hc Hllut• uhwmed fnr thl' 11111e ut gel1n I runt nl 
the mn-.t annclnl hnncl ~uhtrartecl a,. a blank \'alul' Bv 
inc:uhat ing -.lirP>- ol ~:el in t hP uhst•m·r ol h1-.t1d11w, 1t wa-. 
detl'rmlnt·d that tht• protl'lll in the gel <·nntrihutcd 
ne((ligihh tu the rN' 111 aiNtrhliiH't'. The pre>enre of lTA 
mthe re;wlion m"turt•s wtlh the hi~he~t ab~urhant·e was 
demon•tratecl h~ thlll·laHr t·hromatoj!raph\ un ('ellulo,e 
plates '' ith n-hutyl alcohol:an•t il' acid:water (} 2tl::lO::itl, 
' 'l In llrt·ltnliiHif\ :-t ud1e~. the whole ~:el was ('\II 111tn 
4-mm -.e~·tion~ and no aclchtional ar\.'a~ with hl~ticJra,l' 
ac-t t\ 1ty wt•rt· nh,('n t•d 
HE.'-1 t.rs 
Ileal .'>tabt /11\ :'\o los" of enz\ me acll\tl) ''"" 
found afll'r heating the hvc-r all(! epidermal e\· 
tracts at 7o~c for :10 min. and romplete ]o,., n l 
al·tivll\ Ol'l'Urn·d Ill lltlth nf'ter heating f(>r .i man at 
R0°C'. \\hen !ll'tivit, of thr li\l'r and ~ki n e>.!ntrls 
was compared aftrr hrating at 7t> 0 l' for different 
times. the epid l:'rnHtl enzyme prm·ed to hi:' more 
s table t'l'ahle I ). l\1 ixt url's olequal amounts ofliver 
and eptde rmal en1\ mes were t rem t'd in a similar 
ra--h ion and the at'li\'ilte ... at the \'anous timc•s \\l're 
the stllll of thl' artl\i tl l.'>- nf the indi,idualt·ompo-
nents. The n •>-ults '~ere the same whether tiH' 
assavs were done .11 the>-ame protein com·enlratton 
or at the sa me It•\ e l ol enzvme al'ltvit ,._ Added 
I A II I.E I 
E/11'1'1 11[ ill'nlinl! nt i.i (' {11r rnnms: /lmr., 1111 IJi,lldn,l' 
n('tll't/\ Jrum rat lttt•r nnd l'ptdt•rml., 
II 
I ht- at'll\ll\' h c•\prc'"'l'd .1~ pt·n·t•nt ot ('ontrul tun 
hetllt•dl adl\lt\, In Expl'fanwnt I lht• tll' tl\ it\ nl the 
en/.\ ml' in hut h pr<•p.ir;ll HillS \\ih .)/HI Ullll" m(, \\ hilt• in 
E:.. peranwnt fl tlw ronn·ntrata<>nnl prutt·an "a~:! rng ml 
in both. 
T .\ BLE II 
Ef{t •t'l 11{ f. /)'[ I 1111 hr.,trdn,,· ncltl'll\ fmm rut /11 ,., and 
l'ptdl'rmr., 
Hd.ttl\\ tUt\'11\ I I 
('umt·ntr,lt&on t\1) 
Epadt·rnu- I .&H·r 
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Tht• al'li\lt\ i~ rxpressPd n' pern•nt nl <·ontrol ;H·t i\ ity. 
Til(' I'Oilt'entrutlttn ot 1.'11/\'lllC \\as .;uo units mi. 
Relat ive 
0 D 
0 
0 
1 00 
0.02 
0 
0 
0 
+ 
Liver 
Relative 
0 D 
0 
0 
0 .90 
1.00 
0.85 
0.05 
0 
Epidermis 
Ftca Itt' H1' t acia~l' al'ti\ it\ in gl'l -.lit'C-. lolltl\\ 1111! cla~C' 
ell'!'trnphnrl'sh o l ll\l'r and epiclermul cxtwrh. One 
hundn·cluna t ~ uf <'11/VIlll? netinl\ were vlan·d on l'tll'h gt>l. 
ThP amount ul c•nz, ow aetl\ tv in OD unit • i~ t•\prl'"cd 
reluti\1' tn t he slire with ma:>.amum actl\11\. In otht•r 
t•:>.pt•rtmt'nl ' t hi' whole gel wa~ slil'ed and nu aclclauunal 
flrt'<ls "it h h1st tdll•<' art i\'i t \ \H'TE' lnnnd 
glut at huuw 10.001.-, \l l had nn elft·l'l. 
lnhrhtt/llll h.' 1-:f)'/',.\. Although gl~rirw. \\h idr 
was rc·portc·cl to hc: a wmpt>till\l' inhibi tor nf' 
hist iclns<• tsolat rd I rom JN:•udomonas 1111. had no 
<·ITN·t on 1 ht• lt\'l'r and skin enz) nw at com·ent ra 
1 iuns up tn 10 ' \t. ct hylt•necliamim•tet raal'elate 
I EDT \ 1 prmed to lw a potf'nt inhibitor lor both 
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It\ er and epidermal erv~ mes. The mn~r11tude of 
inhihnion \\as much greater in the case of li\€~ r 
!TahiP II> :\1txttHl'" of rqual amount;; of )t,·er .md 
epidermal en/\ nw-. wPrr treated in a stmtbtr fash 
ion and I he <H t t\ 11 rr-. a 1 1 he \'Hrious l'oncent rat ion" 
of EOTA were thr sum of the activitie, of the 
indi' rdual l'omponents. 
Mrclwelr ., ('(}ll.'>lant. Thr :\I it haelt,.. cons I ant wu, 
mensun•d b~ determtntng the rate of l'C'A fclrnw -
tion ar ditlerent concentration" of hi,..lidine and 
ploning the reciprocal of the velocit\ against the 
reciprocal of the hrstidttu• roncentra1ion IJ! j. The 
Kmlorliverhistidasewas l .t [() 3 \1 , I 10 • 
and for l'pidermis :l .. -l 10 ' M r 0.5 10 •. 
Similar resuh, \H'rl:' oht·tirwd u,ing three different 
enzymr preparations. 
Disc C'/t•ct r11phcm•sr.\ . Disc (')ert rophoret ic pat-
terns stained tor protein ,huwed a number of 
cnmponl'nts in both tissur extrath In the ra~e of 
the li\er extract. howevN. tt was IXl,,ihle lo l'Ut out 
a 'l-mm shn• !rom unstarned g{'), \\ hit'h corre-
sp<lnded in po,iuon to one of the prott•in hands and 
mmatrwd e""l'nltalh all the enz) me <H'I i' it~ that 
l'llU ld ht• dett•ct ed in tIll' gel I rig.l. \\'hen l'pider-
mal ttssue ''a,.. ,untlarh ,tudied. en1~ me act i' it\ 
could he dNenvcl mer a much broader area 
encompasstng H 1o rnm . These re;.ult,., \H' re 
mn,.,i,.,tt•ntly ohtuuwd tn drftt•rent gels from the 
same run. rn clilfNt•nt eleltrophort>tir run,.,. and 111 
di I ferent enz\ me prepur·n ions. Addllton ol urea at 
a l'OI1l'l'ntration nt !i M or ~lutathione or mercapto· 
ethanol at O.tln:i \t did not change the results ot the 
electrophoretic s t 11clte..,. ~:lenrophoresi,., of an equal 
mixture of ll\er and epidermal histidase gaq• a 
distribution of nell\ it~ which indicatecl onh an 
additi\ (' etfl'l'l of both l'lllllJ)Clllelll!'.. 
DIS( I SSIO\ 
The data pre;.(•ntt•d stron!(h '-lii{J!I'"t that. tn thr 
rat. dilferen1 tnrm, or hr,ttdase l'xist in Ji,er and 
epidermt:-. There an•con,istl.'nt and ,lrtkrm: diller 
ence" in thermal ,.,tabiltt '. inhtbll ion 11\ EDTA. 
Km. and elt•t·t rophur<'l ir hvha\ ior. On I~ a srngle 
band of enz\lllt' <HII\it\ l'HII be dctectc.>cl in lhe 
li' er e\1 THl't full em rng c•lt•<·trophorests . \\ hdc• in the 
ta,C' ol the eptdt•rmal c·x1 racl. the enz~ me· nlll hi.' 
detecH•d m t'r a broad zone. suggC'st ing there rna\ 
he more than one component. HecaU!>.C' the enz\'me 
was onl) parttnlly purified. 11 is not dt•ar \\hetht•r 
the hands sN·n on the 'tainecl gds represent the 
protl.'in or nwrd~ l'orrt•spond tn position to the 
enzyme activit'. Stnt·e the elc·cl rophoretie hl'hm -
ior of the t•ptderrnnl c•xtract is not alfected IJ\ the 
age ol 1he pn•paration or treatment with() \I un•a 
or a reduc·in!( agent. it i, not ltkelv that aggregat inn 
of the enz\'nH.' '"a IHt'tor p ;~ l - It is not pos,.,ible to 
dN·rde whet hc·r the epidermal htst ida,<' j,.. unique 
to that tissu(' or l'tllliHrn,., a componenl identtnll to 
t lw I I\ er enn me ~nnw t'pidermal act t\ il' dectrh 
ha" the• same mohiltt~ :1, that of the li\l•r. 
Tht• dernonstra t ron 1 hat hi"t ida~e I rom pseudo-
monas. whtch is t•ornparahle in molecular \\eig-ht to 
the mammaltan en/\ me. rontallh tour poh peptide 
l' ham.., ,..upporls the likelihood that isoPnz\m('s 
exi,..t. II is essential to demonstrate 1hnt t\\o 
diff<'n•nt dtains arc• pre,rnt. hut such dntn are nut 
avnil.1hle . Another explanation that must he l'on-
siderNI 1s t h,ll lh<'re art' dille rent gene lo<"i gh till{ 
risr to dtllerent t•nz~·rn(•s as i~ thr case with 
phu,..phogluc·omuUh(' [Ill. 
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